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Abstract 
Purpose: The current study aimed to determine which particular eating disorder (ED) 
symptoms and related features, such as BMI and psychological distress, uniquely 
predict impairment in bulimia nervosa (BN).  Methods: Two hundred and twenty-two 
adults with BN completed questionnaires assessing ED symptoms, general 
psychological distress, and psychosocial impairment.  Regression analyses were 
used to determine predictors which account for variance in impairment.  Results: 
Four variables emerged as significant predictors of psychosocial impairment: 
concerns with eating; concerns with weight and shape; dietary restraint; and general 
psychological distress.  Conclusions: Findings support previous work highlighting the 
importance of weight and shape concerns in determining ED-related impairment.  
Other ED symptoms, notably dietary restraint and concerns with eating, were also 
significant predictors as was psychological distress.  Results suggest that cognitive 
aspects of EDs, in addition to psychological distress, may be more important 
determinants of impairment than behavioural symptoms such as binge eating or 
purging. 
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Introduction 
Eating disorders (EDs) are associated with significant impairment in psychological 
functioning, social functioning, and physical health [1].  Greater knowledge of this 
relationship has important implications for understanding both treatment-seeking and 
diagnosis [2,3]. 
Existing studies have investigated the relationship between ED symptoms and 
subsequent impairment (i.e., the impact on functioning; [4]), as well as related 
constructs such as health-related quality of life (HRQoL), to which impairment 
contributes (e.g., see [5]).  More ‘cognitive’ ED symptoms (such as over-concern with 
eating, weight, shape, and their control) have been more consistently associated 
with impairments in psychological and social functioning than ‘behavioural’ 
symptoms, such as binge eating and vomiting [e.g., 6-8].  However, the majority of 
such work has been conducted with nonclinical samples [3], leaving gaps in our 
knowledge regarding predictors of impairment in clinical populations, specifically 
regarding those ED symptoms most associated with psychosocial impairment 
occurring at clinically significant levels. 
Two recent longitudinal studies [9,10] have, however, looked at predictors of 
psychosocial impairment in individuals who received treatment for an ED.  Martín et 
al. [9] found that “more abnormal attitudes and behaviors associated with ED” were 
related to greater impairment (p. 165).  Their use of three subscales (‘dieting’, 
‘bulimia’ and ‘oral control’) of a larger measure [11] (see also [12]) did not allow for 
assessment of the predictive effect of distinct behaviours, such as binge eating or 
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self-induced vomiting.  Similar findings were reported by Davidsen et al. [10], who 
found a strong association between eating psychopathology and functional 
impairment across three domains (work/school, social life/leisure, and family 
life/home responsibilities) in 159 patients participating in a treatment study on group 
psychotherapy for EDs. 
Considering the literature as a whole, some consistent associations between ED 
symptoms and impairment have emerged.  Reliable predictors include aspects of 
body image (such as weight and shape concerns) and dietary restriction, but purging 
and binge eating have been less consistently associated [3,8,13,14].  Latner et al. [8] 
highlight, for example, that this is in line with previous studies linking more ‘cognitive’ 
symptoms (such as body image) with quality of life and functional impairment 
reported by patients with EDs (e.g., [6]).  However, an alternative explanation could 
be that behavioural symptoms were less common in these samples.  A study of 53 
women in outpatient treatment, on a waiting list for treatment, or recently discharged 
from treatment [15] found an association between ED behaviours (binge eating, 
dietary restriction, laxative use, and self-induced vomiting) and HRQoL but did not 
control for depression (rather, using this as an outcome variable).  More recently, a 
number of authors have emphasised the importance of measuring and controlling for 
psychological distress, a concept linked closely to depression [16], when considering 
the relationship between ED symptoms and psychosocial impairment [8,10].  
Furthermore, different measures have also been used across studies, with few using 
an ED-specific measure of impairment (cf. [9]) and more using generic measures of 
HRQoL, such as instruments from the ‘SF family’ of measures (see [17]). 
Investigation of predictors of psychosocial impairment in individuals with specific EDs 
is key in understanding more about each illness, and also allows for detailed study of 
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a number of core symptoms that are common to all individuals with that diagnosis.  
In the case of bulimia nervosa (BN), core symptoms are defined as weight and 
shape concerns, binge eating, and compensatory weight control behaviours (such as 
self-induced vomiting and dietary restriction) [18].  The current study therefore aims 
to investigate how symptoms of BN contribute to impairment, incorporating the most 
recent findings in this area.  Based on previous work (e.g., [10,13,15,19]), it is also 
important to control for other variables (such as age, gender, and psychological 
distress) that may be related to impairment, and to investigate whether specific ED 
symptoms explain variance in impairment over and above these variables. 
 
Material and Methods 
Participants 
Participants were referred to one of two regional ED services in the UK over the 
period between February 2012 and April 2016.   The two services, provided by the 
same NHS Trust, cover a population of approximately one million adults aged above 
17 ½ (there is no upper age limited).  In line with service trends, the majority of 
referrals (approximately 80%) were made by general practitioners, with the 
remainder from other mental health services, such as general psychiatric services.  
As individuals are referred for specialist assessment and treatment of an ED, it could 
be anticipated that most will report significant ED symptoms and associated 
impairment. 
Participants were sent self-report questionnaires in advance of an appointment 
where diagnoses were made following clinical interview with a qualified mental 
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health professional (e.g., clinical psychologist, counselling psychologist, psychiatrist, 
clinical nurse specialist).  Participants provided information on symptoms in response 
to questions based on current diagnostic criteria [18], and diagnoses were 
subsequently discussed and agreed upon at multidisciplinary meetings.  However, 
no formal diagnostic interview (e.g., EDA-5; [20]) is administered as part of the 
assessment. 
Two hundred and thirty-four individuals were considered for the study, a number of 
whom were included in a previous study of BN severity [21].  However, a small 
proportion of individuals (n = 12, all female) were recorded as having a body mass 
index (BMI) below 18.5, considered to be underweight [20,22].  Although diagnoses 
were established through detailed clinical interview and with reference to established 
diagnostic criteria [18], it was not possible in this study to confirm the diagnoses 
made and these individuals were therefore excluded from analysis.  The total sample 
of 222 individuals (n = 210 females; 94.6%) thus had BMIs ranging from 18.5 to 40.6 
(mean = 23.61, SD = 4.57).  Ages ranged from 17 ½ to 67 years (mean = 28.0, SD = 
9.7) and all participants met criteria for full-syndrome BN according to DSM-5 criteria 
[18].  Duration of illness was available for 173 individuals and ranged from <1 year to 
50 years (mean = 10.11, SD = 9.72).  Regarding symptom severity [18; see also 21], 
data were available on 212 individuals.  Of these, 99 were of Mild severity (46.7%), 
73 Moderate (34.4%), 32 Severe (15.1%), and 8 Extreme (3.8%). 
Data for the study were collected as part of routine care and the local NHS Trust 
Research and Development department granted permission for the study, noting that 
further NHS Research Ethics Committee approval was not required. 
Measures 
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The Eating Disorder Examination – Questionnaire (EDE-Q; [23]) is a 36-item 
measure of eating pathology that assesses behavioural and cognitive symptoms 
over the previous 28 days.  It has shown good psychometric properties (see [24]) 
and can generate a number of behavioural indices (such as frequency of self-
induced vomiting and objective binge-eating episodes; OBEs, defined as episodes of 
eating where a loss of control is experienced when consuming an unusually large 
amount of food) as well as four subscales (Restraint, Eating Concern, Shape 
Concern, Weight Concern).  Subscales are rated on a 0 – 6 scale, with higher scores 
indicating greater symptomatology.  Due to high correlations (r = .80) between the 
subscales of Shape Concern and Weight Concern, a composite ‘Weight/Shape 
Concern’ subscale was constructed from the mean of all 12 items.  Cronbach’s α in 
the current sample were as follows: Restraint, .73; Eating Concern, .67; Weight / 
Shape Concern, .87. 
The Clinical Impairment Assessment questionnaire (CIA; [25]) assesses severity of 
psychosocial impairment resulting from ED symptoms over the last 28 days.  The 
measure has shown good psychometric properties in similar samples [26], and the 
16 items are rated on a 0 – 3 scale.  A cut-off score of 16 has been suggested to 
indicate clinically significant impairment ([2]; see also [27]).  Cronbach’s α for the 
Total score was .89. 
The Clinical Outcomes in Routine Evaluation – Outcome Measure (CORE-OM; [16]) 
provides a measure of general psychological distress obtained through 34 items 
assessing symptoms experienced over the previous week.  Items are scored from 0 
– 4 and provide a Total score, calculated as the mean of all items multiplied by 10 to 
aid interpretation (e.g., [28]).  A cut-off score of 10 has been suggested to 
discriminate between clinical and general population samples [28], and evidence for 
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its utility in the study of eating pathology has been demonstrated [29].  Cronbach’s α 
was .94. 
Statistical analysis 
A two-step hierarchical regression analysis was planned.  In the first step, four 
possible confounds (BMI, gender, age, CORE-OM Total score) were entered, 
followed by eight dichotomised predictor variables (OBEs, self-induced vomiting, 
laxative use, excessive exercise, Restraint, Eating Concern, Weight/Shape Concern, 
and extreme dietary restriction; see below).  Of note, a distinction was made 
between dietary restraint, a more ‘cognitive’ aspect of attempting to restrict what one 
eats, and extreme dietary restriction, which describes going for long periods without 
eating [30]; both are assessed by the EDE-Q (see below).  A power calculation [31] 
suggested a minimum N of 228 for a small-medium effect size (f2 = 0.08) at p<0.05, 
with a power of 0.8.  The Durbin-Watson test (statistic = 2.044) satisfied the 
assumption of independence of errors, and both tolerances and variance inflation 
factors (VIF) were inspected (.706 ≤ tolerances ≤ .992; 1.008 ≤ VIF ≤ 1.416), 
additionally suggesting no serious problem with multicollinearity.  Missing data were 
excluded listwise, with a total sample of 196 datasets sufficient for regression 
analyses. 
One outlier was identified (standard residual score > 3) but was retained as re-
running analyses with this case deleted did not markedly change any of the findings, 
although collinearity statistics were marginally improved.  The procedure was similar 
to that of an existing study of adolescents with EDs [14], whereby ‘dummy variables’ 
were created based on participants’ responses on the EDE-Q.  In part, this method 
was chosen due to the current study’s focus on the association between 
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diagnostically significant symptoms and impairment, rather than addressing the 
spectrum of eating disturbance (e.g., [8]), but also due to skewness and kurtosis in 
the distribution of most variables of interest.  For frequency of OBEs, self-induced 
vomiting, and laxative use, these variables were coded as 1 when the behaviour was 
present at least weekly (over the last 28 days) and 0 when it was not, in line with 
diagnostic criteria [18].  Excessive exercise was coded as present if it was reported 
at least five times per week [8,32].  Dietary Restraint, Eating Concern, and 
Weight/Shape Concern, as measured by the EDE-Q, were coded as present if the 
mean score was at least 4 (e.g., [8,33,34]).  A measure of extreme dietary restriction 
was included through use of a question on the EDE-Q assessing this, coded as 
present if meeting the frequency criterion of 3 or more times per week (e.g., [35]).  
Prevalence of these symptoms is reported in Table 1. 
 
Table 1.  Frequency (%) of symptoms in the current study (see text for demographic 
information) 
Variable N Frequency, n (%) 
OBEsa (at least weekly) 216 190 (88.0) 
Self-induced vomiting (at least weekly) 211 167 (79.1) 
Laxative use (at least weekly) 213 54 (25.4) 
Excessive exercise (at least 5 times per week) 212 43 (20.3) 
Restraint (score ≥4) 222 125 (56.3) 
Eating Concern (score ≥4) 222 150 (67.6) 
Weight/Shape Concern (score ≥4)  222 187 (84.2) 
Extreme dietary restriction (at least 3 times per week) 222 47 (21.2) 
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CIAb score ≥16 222 218 (98.2) 
CORE-OMc score ≥10 222 207 (93.2) 
aOBEs = objective binge-eating episodes; bCIA = Clinical Impairment Assessment 
questionnaire; cCORE-OM = Clinical Outcomes in Routine Evaluation – Outcome 
Measure 
 
Results 
Over 98% of individuals scored above 16 on the CIA, suggesting a sample 
experiencing significant impairment from ED symptoms.  Similarly, over 93% scored 
above the suggested cut-off on the CORE-OM, indicating a sample with widespread 
clinical levels of distress.  The first step of regression analyses accounted for 46.7% 
of the variance in CIA Total scores (F(4,191) = 41.792, p<0.001).  CORE-OM Total 
score was a significant predictor but not BMI, gender, or age.  In the second step, 
inclusion of additional predictors was associated with a significant increase in total 
variance accounted for (∆R2 = 11.4%, F(8,183) = 6.217, p<0.001).  As detailed in 
Table 2 only CORE-OM Total scores (which remained significant), Dietary Restraint, 
Eating Concern, and Weight/Shape Concern were significant predictors of CIA 
scores. 
 
  
Symptoms associated with impairment 
11 
 
Table 2.  Results of regression analyses of variables predicting CIA Total scores (N 
= 196) 
Variable B SE β t p 
Step 1      
 Constant 18.453 3.566 - 5.174 <0.001 
 BMIa 0.040 0.108 0.021 0.374 0.71 
 Gender -2.713 2.208 -0.065 -1.229 0.22 
 Age 0.006 0.052 0.006 0.114 0.91 
 CORE-OMb Total 0.862 0.068 0.682 12.755 <0.001 
Step 2      
 Constant 15.189 3.528 - 4.305 <0.001 
 BMIa -0.029 0.104 -0.015 -0.278 0.78 
 Gender -2.431 2.041 -0.058 -1.191 0.24 
 Age 0.016 0.048 0.017 0.329 0.74 
 CORE-OMb Total 0.669 0.071 0.529 9.403 <0.001 
 OBEsc 2.147 1.346 0.082 1.596 0.11 
 Self-induced vomiting -0.345 1.032 -0.017 -0.334 0.74 
 Laxative use 0.148 1.040 0.007 0.143 0.89 
 Excessive exercise -0.350 1.070 -0.016 -0.327 0.74 
 Dietary restraint 2.321 1.001 0.132 2.318 0.02 
 Eating Concern 3.836 1.013 0.209 3.786 <0.001 
 Weight/Shape Concern 3.683 1.283 0.158 2.871 0.005 
 Extreme dietary restriction -1.217 1.152 -0.056 -1.057 0.29 
aBMI = body mass index; bCORE-OM = Clinical Outcomes in Routine Evaluation – 
Outcome Measure; cOBEs = objective binge-eating episodes 
Symptoms associated with impairment 
12 
 
Discussion 
This was one of the largest studies looking at predictors of psychosocial impairment 
in EDs, and the first to use a sample comprised only of adults with BN.  It found that, 
while a number of symptoms were associated with psychosocial impairment, only 
four remained as significant predictors when others were held constant.  The first of 
these was a measure of general psychological distress, highlighting, firstly, the 
importance of using a measure of distress in such studies [8,10] and, secondly, that 
ED concerns remain significant when this is controlled for [36].  An interesting 
question relates to whether a measure of psychological distress predicts variance 
over and above symptoms such as anxiety and depression and this might be a goal 
of further studies.  Furthermore, use of disease-specific symptom measures may 
have been useful given the overlap with psychological distress and that these 
constructs are strongly correlated (e.g., see [10]). 
The study found that important predictors of impairment included concerns around 
eating, weight, and shape, considered integral to the presentation of EDs (e.g., [30]).  
Results from the current study suggest that addition of these variables explains 
variance over and above psychological distress alone.  Weight and shape concerns 
have been identified as reliable predictors of psychosocial impairment in previous 
studies (e.g., [6,13,33,36,37]) and thus results presented here offer further support to 
the conclusion of Latner et al. [8], who argue that this variable “may be paramount” 
(p. 596) in determination of impairment resulting from ED symptoms.  The finding 
that eating concerns were a significant predictor of variance – in addition to weight 
and shape concerns – is in line with the findings of Mond et al. [33] who studied this 
in a large community sample of women, using a measure of HRQoL.  They found 
that, when controlling for age and BMI, binge eating, dietary restriction, and eating 
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concerns “showed small but statistically significant associations with increased 
impairment, whereas extreme concerns about weight or shape showed a very strong 
association” (p. 463).  These findings have also been partially supported by 
longitudinal studies (e.g., [9,10]). 
Regarding dietary restraint and restriction, findings are perhaps more equivocal.  In a 
community-based study of 113 adults, Hovrud and De Young [13] found that the 
relationship between dietary restriction and psychosocial impairment was no longer 
significant when controlling for depression, leading the authors to conclude that “the 
relationship between restrictive eating and impairment is accounted for by gender, 
age, and/or depression” (p. 105).  The current study used different measures, 
including both dietary restraint and extreme dietary restriction (and no measure of 
depression per se), but cannot reach the same conclusion, finding that only dietary 
restraint remained a significant predictor of impairment, at odds with some existing 
studies including both measures (e.g., [8]).  These conflicting findings may be 
explained by these two measures assessing similar constructs or the use of different 
measures of impairment, but may also reflect the different samples used. 
Despite these differences, some correspondence was observed between the current 
study and that of Hovrud and De Young [13], with similar methodologies and 
constructs assessed and both employing the CIA as the dependent measure.  Both 
studies proposed models that explained similar amounts of variance in CIA scores, 
suggesting reliable findings; beta values for weight and shape concerns were similar 
(0.25 in [13], and 0.16 in the current study), with 58.6% and 58.1% of variance 
explained respectively.  Regarding another aim of the study, results suggest that ED 
behaviours, such as binge eating, purging, and compensatory exercise, are not 
uniquely predictive of impairment when other symptoms such as weight and shape 
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concerns are accounted for (see also [36]).  However, some studies on community 
samples in particular have found statistical relationships with HRQoL, a similar but 
not identical construct (e.g., [37,38]), and the study of Hovrud and De Young did find 
an association between binge eating and psychosocial impairment.  This apparent 
contradiction might represent different features of community or clinical samples, or 
could be related to the methods and measures used (which differed across studies).  
This finding does require replication as it suggests that individuals in the community 
may find behavioural symptoms, such as binge eating and purging, more impairing 
than those formally diagnosed with an ED [39].  An advantage of this study over 
previous work was the inclusion of discrete behaviours in the regression models, 
allowing for detailed analysis of predictors that were hypothesised based on previous 
work.  However, data on duration of illness, which might represent an interesting 
variable to explore in the relationship between ED features and impairment, were 
available for only 78% of the sample and this was therefore excluded from analyses. 
Possible under-reporting of binge eating (occurring at least weekly in only 88% of the 
sample) may have been due to shortcomings in the use of the EDE-Q.  The measure 
focuses on the last 28 days (whereas diagnosis of BN concerns the last three 
months), and possible differences between interview and self-report have been 
highlighted, particularly relating to behavioural items, such as binge eating (e.g., 
[40]).  Lack of a standardised diagnostic assessment was a shortcoming of the 
study, although all clinicians making diagnoses did so based on DSM criteria [18] 
and were very experienced in the treatment and assessment of eating disorders.  
Furthermore, as part of the study, scores on the EDE-Q were reviewed for 
consistency and agreement with interviewer reports.  Despite a strength of using a 
measure designed for assessing psychosocial impairment directly resulting from ED 
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symptoms [2], this is also a significant limitation of the study.  It has been suggested 
that reliance on one measure of quality of life or impairment “is likely to be 
misleading” ([19], p. 177) and therefore an additional measure may have increased 
confidence in the findings reported here.  Similarly, use of subscales of the EDE-Q 
reflected a broad assessment of body experience [41] and future studies might look 
in more detail regarding the influence of body image concerns on psychosocial 
impairment and HRQoL.  Although a priori analyses were used, a small number of 
individuals were removed from the sample and this might have compromised 
statistical power.  Participants in the study were drawn from referrals to a specialist 
unit and reported high levels of psychosocial impairment (e.g., see [26]).  Findings 
must therefore be interpreted with this in mind, but support findings from existing 
literature conducted with non-clinical samples. 
In conclusion, this study highlights the importance of dietary restraint, concerns 
about eating, weight, and shape and psychological distress in determining 
impairment resulting from eating pathology, findings that have emerged in previous 
work with other samples (e.g., [8,10,14,33]).  Behavioural symptoms – specifically 
objective binge eating, self-induced vomiting, laxative use, excessive exercise, and 
dietary restriction – were not identified as significant predictors, suggesting that a 
“central cognitive disturbance” around eating, weight, and shape concerns ([42], p. 
522) is a key correlate of impairment resulting from ED pathology.  The findings 
presented here thus offer some indirect support for the cognitive-behavioural theory 
that addressing an individual’s behavioural symptoms (e.g., binge eating) should not 
form the sole basis of treatment; rather, dietary restraint and over-valuation of eating, 
shape, weight, and their control must be successfully treated to address clinically 
significant impairment [30,42]. 
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